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Abstract
Introduction: The basis of periodontal treatments is the mechanical removal of bacterial biofilm, 
which is often not sufficient. Therefore, laser therapy can be effective as an adjunct treatment. The 
aim of the present study was to evaluate the clinical efficacy of the 940-nm diode laser in the 
treatment of recurrent pockets of patients in the periodontal maintenance phase.
Methods: The present clinical trial study was performed on 20 patients. Clinical indices, including 
bleeding index (BI), probing pocket depth (PPD), and clinical attachment level (CAL) of the studied 
teeth were recorded before the test. The different quadrants were randomly divided into two 
experimental (scaling and root planing (SRP) + Laser) and control groups (SRP alone). Both groups 
were matched in terms of plaque index (PI). Clinical indices were re-recorded using therapeutic 
methods 30 and 90 days after the treatment, and data analysis was carried out using the t test and 
LSD.
Results: There were no significant differences in PI, PPD, CAL, and BI in both groups before the 
treatment (P > 0.05). However, there were significant differences in PPD, CAL, and BI in the two 
groups one month after the treatment (P < 0.05); it means that improvements were more significant 
in the experimental group than in the control group. Comparing experimental and control groups, 
we found that there were no significant differences in PPD and CAL indices three months after the 
treatment (P > 0.05); however, there were significant improvements in the BI index in both groups 
(P < 0.05), so that the improvement was better in the experimental group than the control group.
Conclusion: Both SRP + Laser and SRP alone improved clinical indices in patients. In short-term 
follow-up, the effect of SRP + Laser treatment on BI, CAL, PPD was significantly superior to SRP 
treatment alone, but in long-term follow-up, SRP + laser was more effective than SRP alone in 
improving the BI index.
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Introduction
Chronic periodontitis is a common inflammatory disease 
caused by bacteria in a susceptible host and leads to loss 
of supporting structures around the teeth.1
Various treatments, both surgical and non-surgical, 
have been suggested for the treatment of periodontitis. 
In addition to oral hygiene instruction, scaling and 
root planing (SRP) is the main non-surgical method for 
removing or reducing subgingival bacteria that stimulate 
gingival inflammation.2 However, limitations related 
to difficulty in accessing furcations, grooves, and deep 
pockets have led to the exploration of other therapeutic 
modalities.3 In fact, making definitive statements 
regarding the efficacy of treatment modalities based on 
available information is inappropriate.4
Periodontal surgery may be used to ensure better 
access to root surfaces in areas that do not respond to 
non-surgical treatment, such as teeth with infrabony or 
vertical defects.5,6 Clinical studies show that the long-term 
success of periodontal treatments depends on regular and 
continuous maintenance phases after the active treatment 
phase.7 During the periodontal maintenance phase, 
some areas may have a persistent infection or be re-
infected.8 Residual pockets cause the persistent presence 
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of periodontal pathogens9 and provide an environment 
for colonization of bacteria that are incompatible with 
periodontal health10 and may undergo frequent therapies; 
therefore, maintenance protocols must be not only 
efficient but also harmless. Since scaling may lead to the 
unnecessary removal of the tooth structure, frequent use 
of this method cannot be an ideal treatment option.11,12 
Also, antibiotics cannot be an alternative because their 
repeated use can lead to problems such as bacterial 
resistance. Therefore, there is a need for careful evaluation 
of new treatment protocols that are both efficient and 
harmless so that they can remove bacterial biofilm 
without causing injury to the host tissues.13 One of these 
treatments is the application of laser energy.14 Lasers are 
used in dental plaque removal, bone surgery, soft tissue 
correction, gingivectomy, gingival curettage, and melanin 
pigmentation removal.15 Among the lasers, the diode laser 
is one of the most popular laser technologies considering 
its low price, portability, and ease of use.16
Most studies use a laser as an adjuvant treatment along 
with SRP versus SRP alone in the treatment of periodontitis 
in the early stage,17-19 and there are few studies on the use 
of diode lasers to treat recurring pockets. Therefore, in 
this study, we investigated the clinical effects of a 940-nm 
diode laser in the treatment of recurrent pockets in the 
periodontal maintenance phase.
Materials and Methods
This split-mouth clinical trial was performed on 20 patients 
(13 females and 7 males with a mean age of 38.3  ±  1.5 
years) referred to the Periodontics Department of Dental 
School, Qazvin University of Medical Sciences, and they 
had recurrent pockets in the periodontal maintenance 
phase and had previously undergone comprehensive 
periodontal treatment at least 3 months earlier.
The inclusion criteria were as follows: no systemic 
diseases, no smoking, not in the pregnancy or breastfeeding 
period, no regular use of nonsteroidal anti-inflammatory 
drugs and antibiotics in the last three months, no history 
of any periodontal treatment for at least the last 3 months, 
and at least 3 teeth in two different quadrants with 4-7 mm 
PPD and positive BI. Non-cooperative patients, patients 
with PI ≥1 and those who had to take antibiotics or anti-
inflammatory drugs during the study were excluded from 
the study.
Initially, informed consent forms were obtained from 
the patients and the study was reviewed and approved by 
the Ethics Committee of Qazvin University of Medical 
Sciences (IR.QUMS.REC.1395.310). Furthermore, this 
study was approved by Iranian Registry of Clinical Trial 
(identifier: IRCT20201226049831N1).
The patients underwent initial evaluations, and clinical 
indices, including plaque index (PI), bleeding Index (BI), 
probing pocket depth (PPD), and clinical attachment 
level (CAL) were obtained from the marked incisors and 
premolars. Clinical data were collected from six areas of 
each tooth by a postgraduate student of periodontics. PPD 
was measured in millimeters from the free gingival margin 
to the base of the periodontal pockets using a manual 
Williams periodontal probe (Hu-Friedy, USA). CAL was 
also defined as the distance (mm) from the cementoenamel 
junction (CEJ) to the bottom of the pockets. BI was 
defined as the presence or absence of bleeding 30 seconds 
after probing (0.1).20 After collecting the indices, the areas 
in different quadrants with 4-7 mm PPD and positive BI 
were randomly divided into experimental (SRP + Laser) 
and control groups (SRP alone) by throwing coins. Both 
groups were then matched for PI based on the Silness-Loe 
plaque index,20 and when the treatment of the first area 
was determined, the next area was treated using another 
protocol. Then all oral areas were treated with SRP using 
ultrasonic scalers. Afterwards we used the diode laser 
in the experimental group to remove the inner layer of 
the pockets and thus reduce the microbial load. Diode 
laser (Biolase, Epic10, BIOLASE, Inc, USA) parameters 
were as follows: wavelength: 940 nm; power: 1 W; 300 
μm uninitiated fibers; continuous radiation mode; and 
energy level: 80 J/s (Table 1). The laser fibers then were 
inserted into the pockets in such a way that they were in 
contact with the soft tissue wall of the pockets and parallel 
to the root surface and then they were moved to the apical 
surface through a horizontal sweeping motion (1 mm/s) 
while remaining in contact with the soft tissue wall of the 
pockets. The control group underwent treatment using a 
placebo laser. The areas adjacent to the studied areas were 
treated with the same protocol. The studied areas did not 
receive any local anesthesia, and each patient was given 
oral health training at the same treatment session and 
examined to re-measure the indices in the first and third 
months after the treatment. 
The data obtained were analyzed by the paired t test and 
LSD post-test in SPSS version 21, and P value < 0.05 was 
considered statistically significant.
Results
There were no significant differences in PI, PPD, CAL, 
and BI in both groups before the treatment (P > 0.05). 
There were significant improvements in PPD, BI, and 
CAL in control (SRP) and experimental (SRP + laser) 
groups one month and three months after the treatment, 
compared to the pre-treatment phase (P < 0.05). (Table 2).
There were also significant improvements in PPD, BI, 
Table 1. Laser Parameters
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and CAL in both groups one month after the treatment 
(P < 0.05); however, there were no significant differences 
in PPD (P = 0.103) and CAL (P = 0.012) in both groups 
three months after the treatment. Meanwhile, the 
improvement in the BI index was significantly higher 
in the experimental group than in the control group 
(P < 0.001) (Table 3).
Discussion
The main goal of periodontal treatment is to remove 
biofilms from the tooth surface. Failure of proper 
mechanical debridement leads to increased pocket depth 
and furcation involvement. The complex anatomy of roots 
and furcations makes it difficult to access subgingival 
plaques; therefore, it may not be possible to remove 
microbial plaque completely only by mechanical means, 
and adjunctive therapies have been proposed to facilitate 
the plaque removal process.21 One of these adjunctive 
treatments is laser therapy.
Based on the results of the present study, SPR alone and 
SPR + Laser resulted in significant improvements in CAL, 
PPD and BI one and three months after the treatment 
compared to the pre-treatment phase. There were 
significant improvements in PPD, CAL, and BI in both 
groups. In the short term (1 month after the treatment), 
there was a better improvement in PPD, CAL and BI in 
the experimental group than in the control group, which 
is consistent with the results of other studies.22-25
There were no significant improvements in PPD and 
CAL in both groups three months after the treatment, 
but the BI improvement was significantly greater in the 
experimental group than in the control group, indicating 
that the SRP + Laser and SRP alone had the same effect 
on improving PPD and CAL in the long term; however, 
the SRP + Laser was more effective in improving the 
BI index than SRP alone. Euzebio Alves et al26 and 
Nguyen et al27 achieved similar results in their studies, 
but in a study on the clinical and biochemical effects 
of diode laser as adjunctive therapy in the treatment of 
chronic periodontitis, Saglam et al23 showed significant 
improvements in CAL, PPD, BOP, GI, and PI in the 
experimental group (SRP + Laser) compared to the 
control group (SRP alone) after 3 to 6 months of follow-
up.
Most studies have shown that laser treatment leads to 
improvement in clinical indices in a short-term follow-
up.26-27 However, different results have been obtained in a 
long-term follow-up. Some studies showed no significant 
difference between diode laser + SRP and SRP alone in the 
long-term follow-up.19,28 However, these two treatments 
were significantly different only in the BI index in the 
present study. This discrepancy may be due to several 
factors, including the different pocket depths, study 
protocol, and follow-up duration (3 months, 6 months, 
and 9 months). Other factors such as the laser wavelength, 
power, radiation duration, and energy level can also be 
effective in the results of the studies.
Although the use of laser + SRP in most studies did not 
yield better results than the use of SRP alone in the long 
term, its benefits in the treatment of periodontal pockets, 
including bactericidal and curettage effects and its bio-
stimulating properties, cannot be ignored.2 Furthermore, 
the use of laser + mechanical treatments ensures more 
effective disinfection of the pockets and slower re-
Table 2. Comparing Clinical Indices of Both Groups Before, One and Three Months After Treatment
Group Index
Before Treatment 1 Month After Treatment 3 Months After Treatment
P Value After 1 Month
P Value After 3 
MonthsMean (SD) Mean (SD) Mean (SD)
SRP + Laser
PPD 4.45 ± 0.38 3 ± 0.48 2.87 ± 0.52 0.001 0.001
CAL 3.59 ± 1.51 2.38 ± 1.3 2.32 ± 1.3 0.008 0.001
BI 4.25 ± 1.5 1 ± 1.3 0.7 ± 0.73 0.001 0.001
SRP
PPD 4.5 ± 0.29 3.4 ± 0.5 3.1 ± 0.48 0.001 0.001
CAL 3.4 ± 1.5 2.6 ± 1.27 2.32 ± 1.5 0.04 0.01
BI 4.15 ± 2.4 1.9 ± 1.7 2.1 ± 1.2 0.001 0.002




Mean (SD) Mean (SD)
One month after treatment
PPD 3.0 ± 0.48 3.4 ± 0.5 0.045
CAL 2.38 ± 1.3 2.6 ± 1.27 0.023
BI 1 ± 1.3 1.9 ± 1.7 0.007
Three months after treatment
PPD 2.87 ± 0.52 3.1 ± 0.48 0.103
CAL 2.32 ± 1.3 2.32 ± 1.5 0.12
BI 0.7 ± 0.73 2.1 ± 1.2 0.001
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colonization compared to mechanical treatments 
alone.29,30 Its curettage property leads to more complete 
elimination of infected epithelium of the pocket than the 
use of hand instruments, and without causing any injury to 
the underlying connective tissue, it reduces the microbial 
activity of Actinobacillus actinomycetemcomitans and 
Porphyromonas gingivalis, which are able to penetrate 
the sulcular epithelium.31 Also, the laser treatment of 
periodontal pockets does not cause pain or discomfort 
to the patient.32 BI is an important index in assessing the 
clinical condition of the gingiva. The present study and 
reviewed articles showed that laser treatment led to a 
further reduction in this index compared to SRP alone. 
Although the exact mechanism of this process is not 
clear, it can be related to reducing the microbial load as 
well as inflammation and the stimulation of the tissue 
repair process.33 Therefore, some of the advantages of 
laser treatment in the periodontal maintenance phase 
include eliminating the need for surgery and especially 
reoperation, which is important in patients who are not 
able to undergo surgery due to their systemic conditions. 
Non-surgical treatment prevents the possible removal 
of tooth tissue and consequently tooth sensitivity, and 
the laser treatment also improves the surgery-related 
dental sensitivity. However, despite all the advantages of 
the laser, it is still considered as an adjunct therapy in 
periodontal treatments and cannot replace mechanical 
treatments. We should not also ignore its disadvantages 
such as the inability to remove hard sediments, probable 
thermal damage to hard tissue, higher costs, and longer 
time required than conventional treatments. In addition, 
caution should be exercised when using it to prevent 
visual injuries. In the short term (one month), the 
SRP + laser was significantly more effective than SRP 
alone in improving the clinical indices (P < 0.05), but the 
SRP + Laser was more effective than SRP alone only in 
improving the BI index in a long-term (3 months) follow-
up (P < 0.001).
Conclusion
Both SRP + Laser and SRP alone improved clinical 
indices in patients. In short-term follow-up, the effect of 
SRP + Laser treatment on BI, CAL, PPD was significantly 
superior to SRP treatment alone, but in long-term follow-
up, SRP + laser was more effective than SRP alone in 
improving the BI index.
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